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With regard to the elements of the international application:* 

I X I the international application as originally filed. 
I I the description. 



I I the claims, 



pages 


> 


as originally filed, 


pages 




filed with the demand. 


pages 




received on with the letter of . 


pages 




as originally filed, 


pages 




as amended (together with any statement) under Article 19, 


pages 




filed with the demand. 


pages 




received on with the letter of . 


pages 




as originally filed. 


pages 




filed with the demand, 


pages 




received on with the letter of . 



I I the drawings. 



I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 
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With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation fumished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

I I contained in the intemational application in v^itten form. 

I I filed together with the intemational application in computer readable form. 

j I fumished subsequently to this Authority in written form. 

[ I fumished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished 

I I The amendments have resulted in the cancellation of: 
I I the description, pages 
[ I the claims, Nos. 
I I the drawings, sheets/fig 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)),** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7), 
Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Citations and explanations (Rule 70.7) 



NOVELTY rN): Claims 1^21 

The subject matter of the independent claims 1 and 15 are new in terms of the relevant state of the art [Article 33(2) 
PCT], since none of the documents cited in the International Search Report discloses the combination of all features set 
out in claims 1 and 15. 

Claims 2-14 and 16-21 are dependent on claims 1 and 15 and are concerned with particular embodiments of the wood 
working tool and methods of forming different shapes of wood according to claims 1 and 15, and, thus, also meets the 
requirement of PCT Article 33(2). 



The claimed methods and apparatus for manufacturing complex shapes provide means of:- 

(a) manufacturing wooden articles specifically to shape, which will not require any additional working; 

(b) increasing the rate of production; 

(c) directly reproducing articles of different shapes and sizes. 

For the above reasons, claims 1-21 are considered to involve an inventive step and, therefore, satisfy the criterion set 
forth in PCT Article 33(3). 

INDUSTRIAL APPLTCABTT JTY HA ^ 

The inventions defined in claims 1-21 satisfies the criterion set forth in PCT Article 33(4). 
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METHOD OF AND APPARATUS FOR MANUFACTURING COMPLEX SHAPES 

This invention relates to a method and apparatus for manufacturing complex shapes, and is 
particularly useful for use with band saws, and will be described in relation to this 
application. — 

The practice in the woodworking industry where a number of shapes have to be cut using a 
band saw, has been to mark each individual shape on the timber to be cut, and then for a 
tradesman to cut around the marking. 

Whilst a skilled tradesman can do this relatively quickly and accurately it does take a 
substantial degree of skill and no matter how good the tradesman, the individual items are 
marginally different in shape, and the subsequent sanding which also acts to bring them to 
final shape and identity can be time consuming. 

It is the object of the invention to provide means whereby articles can be manufactured 
specifically to shape and which will be directly reproducible. 

The invention includes in a wood working tool having a cutting blade, guide means 
adapted to cause a carrier to move past the blade on a predetermined path, whereby timber 
carried by the carrier can be cut reproducibly to size. 

In a first form of the invention the carrier has a groove on the underside which 
corresponds to the final shape required and located on the bed of the band saw are guide 
devices which can be received in the groove so that the carrier is constrained to follow the 
groove as it is moved through the saw. 

In order that the invention may be more readily understood we shall describe, in relation to 
the accompanying drawings, one embodiment of the invention. 

In these drawings: 
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Figure 1 



is a plan view showing the general arrangement of the device of the 



invention; 



Figure 2 
Figure 3 



is a plan view of the carrier of the invention; 

is plan view of material to be cut indicating the location of a number of 
parallel passes through the saw; 



Figure 4 



is an enlarged plan view of the carrier; 



Figure 5 



is a section along line 5-5 of Figure 4; and 



Figure 6 



is a view showing the guides located on a plate in the base of the saw and 
the alternative positions these may adopt. 



In this specification, for convenience, we shall refer to the invention applied to cutting 
timber by a band saw but this is exemplary. The invention can also relate to the use of a 
router or even to a planer or sander. Where the word 'cut' is used, it is deemed to 
comprehend working of wood or similar material by any of these types of tools. 

The concept of the invention to move timber past the blade 40 of a band saw 41 in such a 
way as to cut the timber to a predetermined shape without the operator necessarily having 
great skill with the use of the saw. 

In the illustrated embodiment, we provide a carrier 10 which may be a wooden member, 
although it could be made of aluminium or some other metal if it is to be used to produce a 
very large number of articles, and the cost of producing a metal carrier would be justified. 

In the underside 11 of the carrier there is provided a groove 12 which reflects the shape of 
the article to be cut and which is of a width so as to closely receive guide members 21, to 
be described hereafter. 

It may be preferred that the side of the carrier, which is directed towards the blade, has a 
similar curve 13 which, in use, terminates just before the blade 40 so that whilst when the 
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carrier 10 is moved past the blade, there is no direct contact between the blade and the 
carrier but at all times the carrier is close to the blade to give good support to timber or 
similar material 14 located on the carrier. 

Alternatively the carrier could be made so that its width is such that, at the closest point-of 
the groove to the blade, the carrier is spaced from the blade by a small distance and, of 
necessity and every other position is spaced from the blade by a further distance. 

The first of these arrangements is preferred basically because, as mentioned, it supports the 
timber 14 being cut throughout the length of the cut but if this is not necessary, the other 
form may be cheaper. 

Fitted to the carrier there is a clamp assembly 30 which is adapted to hold the timber being 
cut and this includes quick release clamps 31 to enable a piece of timber 14 to be located 
and removed from the carrier rapidly. The actual form of clamp is not particularly critical 
to the invention. There are a number of types of clamps known in the woodworking 
industry which would equally well be useable with the invention. 

The clamp assembly can include a rack drive pinions 32 which are connected to the carrier 
by trunnions 35 and has a pair of racks 33 which are at right angles to the longitudinal axis 
of the carrier. 

These racks 33 may be in grooves 34 or the like of the assembly 30. 

The pinions 32 are connected by a rod 36 to which there is a drive knob 37 connected. 

Connected between the racks 33 there is a beam 38 to which, in turn, the clamps 31 are 
connected, the connection being possible at a number of positions depending on the length 
of the timber to be cut. The beam may be provided with a number of apertures 39 to 
provide connecting means for the clamp so that the clamps can be spaced to give a good 
support for timber of different lengths. As illustrated there are two clamps 31 but there 
could be more than this if required. 
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If required, fitted to the other side of the carrier 11, there is a stop 40 which is directed 
inwardly towards the body of the carrier and which may be adjustable by means of a 
clamp or the like 41. This may be supported by a bracket 42 connected to the carrier. 

The clamps 31 may be adapted to rest on the upper surface of the timber 14 to be cut and 
may be formed to ensure that the timber is held firmly as will be necessary when the 
timber is being cut or being moved. 

As illustrated, in Figure 6, the guide members 21 can be located on a plate 20 which is 
adapted to be set into the base 41 of the band saw, or I may provide an auxiliary base 
adapted to fit over the saw's original base, which auxiliary base is provided with a pair of 
guide members 21. As illustrated, the guide members 21 may be rollers, having their axes 
normal to the base and which are spaced apart along a line parallel to the blade of the saw. 

The guide members 21 can be connected to the plate 20 at a number of positions 22 so as 
to be moveable to be nearer or further apart or closer or further from the blade. The 
positions 22 are shown to be apertures to which the guide members can be connected. 

Where there are relatively slow curves it is desirable to have the guide members apart to 
give maximum stability and reproducibility. 

Where the curves are relatively tight then to get the best following of the curves it is 
desirable to have the guide members closer together. 

In a modified form of the invention, I may prefer to have the guide members located in a 
slot along which they are moveable and the members are biassed towards the opposite 
sides of the slot. In this arrangement, the optimum positioning of the guide members will 
occur automatically. Where the members are moving along a line effectively parallel to 
the saw blade, they will adopt positions at the each side of the slot, as the curve becomes 
sharper, they will move closer together against their bias and the degree of movement will 
depend on the sharpness of the curve. When the curve again becomes shallower, they will 
move apart. 
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Rather than using a cutout groove 12 in the underside of the carrier member 10, we could 
have a pair of grooves which are parallel and spaced, or even a central portion which is 
downwardly extending and which has, on each side, the same shape and guide members on 
the exterior of this, against which the, movement could occur. 

When the device is to be used the timber 14 to be cut is located on the carrier 10 and 
clamped thereto by clamps 31. 

If the carrier has its inner edge in the required curve, the first possibility discussed above, 
the timber must be clamped so that it overlays the carrier throughout the length of the 
carrier. 

This location can be achieved by the use of the stop member 40 which, after location has 
been completed may be removed so as to cause no obstruction to the movement of the saw 
blade 40. 

When the timber or other material is located, the carrier/timber combination is caused to 
move past the band saw blade, the constraints on the carrier by the groove 12 co-operating 
with the guide means 21 are such that the timber passes through the band saw and because 
of the transverse movements of the carrier forced on it by the groove, the required shape is 
provided on the edge thereof. 

If, of course, a cut is being made for a second side of a member, assuming a member is to 
be symmetrical, then the timber must extend from the carrier by a distance equal to the 
required width of the member to be manufactured. This can be controlled by the location 
of the stop 41 and the manipulation of the knob 37 which causes the timber to be moved 
over the surface of the carrier and outwardly therefrom. Thus, by variation of the position 
of the stop 41, or control of the rack knob 37, the width of the timber being cut can be 
varied. 
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The operator would be at the end of the carrier at the left of Figure 4 so can remove the cut 
portions as cutting is completed, move the carrier backwards and then operate the rack 
knob until the timber reaches the stop 40. 

It will be seen that correctly used the device of the invention can, not only, ensure that 
5 curves in timber, or for that matter plastic or other soft material, can be very closely 
replicated on separate pieces of timber or other material but also such curves can be 
replicated on two different sides of a single piece of timber, so that such articles as chair 
legs or arms which are curved can be readily manufactured and the devices so 
manufactured can be of extremely close tolerance, needing a minimum of finishing in the 
10 form of sanding or the like. Also, where a piece of timber wider than the required width 
of the article is used, two or several articles can be cut repetitively from the one piece of 
timber. This is shown on Figure 3 where a number of articles are shown dashed on the 
surface of a piece of timber. 

It is possible to control the movement of the racks automatically so then when one piece of 
15 timber has been cut, and the carrier returned to its initial condition, the timber will be 

moved forwardly to automatically adopt the required position for the next cut. It is also 
possible to automate the cutting movements so that not only is the timber moved 
transversely when a cut is completed and the carrier is returned to its initial position but 
also to automate the carrier return so that there is little operator input once the timber is 
20 loaded onto the carrier until all of the possible components are cut. 

It will be seen that the invention provides something which has not previously been 
available in the art and that is direct reproducibility of a particular shape without any 
necessity of marking and without the need for great skill in passing the timber being sawn 
through the band saw or other tool. 
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I claim: 

1. In a wood working tool having a cutting tool, guide means adapted to cause a 
carrier to move past the tool on a predetermined but transversely variable path, 
whereby timber carried by the carrier can be cut reproducibly to size. — 

2. A wood working tool as claimed in claim 1 wherein the carrier has a groove on the 
underside which corresponds to the final shape required and, located on the bed of 
the cutting tool are guide devices which can be received in the groove so that as the 
carrier is moved through the saw it is constrained to follow the groove. 

3. A wood working tool as claimed in claim 2 wherein the guide devices comprise 
upwardly directed members adapted to permit the groove to pass thereover with 
minimum resistance. 

4. A wood working tool as claimed in claim 2 or claim 3 wherein the guide devices 
have an outer sleeve which is located on an inner post by way of bearings so the 
sleeve can rotate with respect to the post. 

5. A wood working tool as claimed in any one of claims 2 to 4 wherein the guide 
devices can be spaced at different distances apart depending on the radius of 
curvature being cut. 

6. A wood working tool as claimed in any preceding claim wherein the carrier 
comprises a body member on which the material to be cut can be located, clamp 
means being associated with the body member whereby the material to be cut can 
be retrained against movement relative to the carrier. 

7. A wood working tool as claimed in claim 6 wherein the clamp means are 
associated with a beam which can be moved transversely to the body member 
which in turn causes movement of the material to be cut. 
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8. A wood working tool as claimed in claim 7 wherein the beam causes the material 
to be cut to be moved in a parallel manner until it contacts the stop member. 



9. A wood working tool as claimed in claim 7 or claim 8 wherein by control of the 
position of the beam, the required location for the material to be cut is achievedr- 

10. A wood working tool as claimed in any one of claims 7 to 9 wherein there is a stop 
member against which the material to be cut can be butted so that it is correctly 
located for cutting. 

11. A wood working tool as claimed in any preceding claim wherein the edge of the 
carrier which is directed towards the cutting tool is shaped to the same shape as the 
required cut so that the material being cut is supported close to the position of the 
cut being made. 

12. A wood working tool as claimed in any preceding claim wherein when several 
members are to be cut from one sheet of material the material can be moved 
transversely relative to the blade automatically after completion of a cut and the 
return on the carrier to its initial position. 

13. A wood working tool as claimed in claim 12 wherein the return of the carrier to its 
initial position and the transverse movement of the material are both effected 
automatically. 

14. A wood working tool as claimed in any preceding claim wherein the tool is 
selected from the group comprising band saws, routers planers and sanders. 

15. A method of forming or working complex shapes of wood or similar materials 
including mounting the material onto a carrier, associating the carrier with guide 
means in such a way that on longitudinal movement of the carrier, the guide means 
will cause transverse movement of the carrier, the carrier and guide means being in 
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18. 



19. 
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association with a tool, so that the movement of the carrier is reflected by the 
operation of the tool on the material. 

A method according to claim 15 where the carrier is provided with a groove in the 
underside thereof, the groove having the required shape of the cut or other working 
to be done on the material, the guide means being adapted to cooperate with the 
groove to cause transverse movement of the carrier when it is moved 
longitudinally. 

A method according to claim 15 or claim 16, wherein the tool is a handsaw and 
wherein the material on the carrier is cut by the handsaw to a shape which 
corresponds to the shape of the guide means. 

A method according to any one of claims 15 to 17, wherein the side of the carrier 
adjacent the saw blade has generally the same shape as required for the final cut 
material, so that the material before cutting is supported adjacent the point of cut. 

A method according to any one of claims 15 to 18, wherein clamp means are 
associated with the carrier, the clamp means being adapted to permit movement of 
the material transversely of the carrier so that a number of cuts can be made from a 
single piece of material. 

A method according to claim 19, wherein the clamp means are associated with a 
beam which can be moved transversely relative to the longitudinal axis of the 
carrier, thus permitting the material to be located at required positions for multiple 
cuts. 



21. 



A method as claimed in any one of claims 15 to 20 wherein the transverse 
adjustment of the material to be cut or this movement together with the return of 
the carrier to its initial position after a cut are done automatically. 
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